Structure-effect relationship in the induction of mitotic phase-specific abnormality of centrosome integrity and multipolar spindles by steroidal estrogens and their derivatives in cultured mammalian cells.
In order to determine the structure-effect relationship in the induction of centrosome disintegrity (abnormality of gamma-tubulin signals) and multipolar spindles in a cultured fibroblast cell line V79 by steroidal estrogens, the activities of various estrogens and their derivatives were investigated. Induction of centrosome disintegrity by estrogens was specific in cells in the mitotic phase and was not observed in interphase cells. The centrosome disintegrity induced 24 h after exposure to estrogens was accompanied by the appearance of multinucleated cells, but the microtubule network was organized. The rank order of potency of estrogens in inducing mitotic phase-specific centrosome disintegrity and multipolar spindles was as follows: 2-methoxyestradiol>dihydroequilin 3-methyl ether=equilin 3-methyl ether>17alpha-estradiol>17beta-estradiol 3-methyl ether=17beta-estradiol>dihydroequilin>estrone 3-methyl ether. Equilin and estrone were not effective in causing centrosome disintegrity. These results suggest that the 17-hydroxyl group, irrespective of whether it is the sterically alpha or beta form, is necessary for estradiol and dihydroequilin to cause centrosome disintegrity and that O-methylation at the C-3 position was effective for equilin and dihydroequilin in enhancing the centrosome abnormality. 2-Methoxyestradiol was the most potent inducer of the centrosome disintegrity among the tested compounds and caused the induction of multiple signals of gamma-tubulin, including more than five signals.